This article contains data on the Laser Scanning Confocal Microscopy (LSCM) and Transmission Electron Microscopy (TEM) images related to multi-scaled self-assemblies resulting from 'green' cationic glycine betaine surfactant/anionic kappa-carrageenan interactions. These data gave clear evidence of the evolution of the micron-, nano-sized structures obtained at two surfactant/ polymer molar ratios (3.5 and 0.8) and after the dilution of the aqueous dispersions with factors of 5 and 10 times. This data article is related to the research article entitled, "Monitoring the architecture of anionic ĸ-carrageenan/cationic glycine betaine amide surfactant assemblies by dilution: A multiscale approach" (Gaillard et al., 2017) [1].
Specifications

Value of the data
The given data provide structural information of particles based on multi-components at the micron-and nanometer scale range by using Laser Scanning Confocal Microscopy (LSCM) [2] [3] [4] , and Transmission Electron Microscopy (TEM).
The data provided by us help to understand the mechanism of formation of self-assemblies resulting from electrostatic interactions between multi-components.
The data provided by us show influence of dilution on the architecture of assemblies composed of anionic polymers/cationic surfactants derived from renewable resources.
The given data are useful to other researchers for developing applications of multi-scaled selfassemblies by mixing simply polymers and surfactants of opposite charge.
Data
Data refers to the LSCM and TEM experiments of 100% bio-sourced glycine betaine (GB) surfactant possessing a C 18:1 oleic fatty chain and kappa-carrageenan under pure forms in aqueous solutions ( 
Experimental design, materials and methods
Materials and Methods adopted LCSM and TEM experiments have been already described by us in our previously published article (http://dx.doi.org/10.1016/j.carbpol.2016.08.027) [1] . 
